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(54) CATALYST AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a catalyst which is obtained by forming an 
alumina thin film on the surface of a carrier and is excellent in pressure loss, heat 
resistance, cleaning resistance and regenerating characteristic, and to provide a 
method for manufacturing the catalyst. 

SOLUTION: This catalyst is obtained by coating the surface of every particle of the 
silicon-containing ceramic carrier with the thin film of alumina containing the oxide of a 
rare earth metal such as ceria and depositing a catalytically active component on the 
surface of the thin film. This method for manufacturing the catalyst comprises, for 
example, heating the silicon-containing ceramic carrier at 1,000-1,500° C to form an 
oxidized film of silicide, immersing the ceramic carrier thus heated in the solution of an 
aluminum-containing metallic compound, heating/drying the ceramic carrier thus 
immersed, heating/calcining the ceramic carrier thus dried at a higher temperature 
than 300 to 500° C to form an amorphous alumina thin film, immersing the ceramic 
carrier thus heated/calcined in boiled water of 100° C, drying the ceramic carrier thus 
immersed, regularly calcining the ceramic carrier thus dried at 500-1,200° C and 
depositing the active component on the alumina thin film on the surface of the carrier. 
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[0 03 3 ] C ©.£tCB8b . -fe^S^ffifC *>*-» ^3. 

- htci-Dr^fi£uytfi^©r^5^±^i— m<Dm&> -t 
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Tjvzi-tssic mftzmfS.-?2>&$L?<Dmwicm<®wi 

hizsitfimz ftrfb^ift it c i *6 . 

[ 0 0 3 4 ] TJb 3 ^WJS©#£t$1$tCol>-c ; -fr§m 
tC4jt>T«» ±I2TJU 5 ^©cfiiC-fe'jT (Ce 

) -^>£:J- CLaa 0s )©in*#±SK{bej:£. Al 
2 Oa K:3PtL-"riO~80niass%^S. 5f * b < B20~40mas 
s^egSSJjPLT, SM©Rffi-^l*3a5tCCtl6©K'fttl 

u-h) " ©e5«l^*^)*^±b, 0(,>-c«ftB«tif* 

[0 035] gp%. -fe U T«0*±a«<fc«9tt. T;U 5 
i-©ifit^tt^(fiJ±3-ti-S/cW-C«)S< , MMt^D'COK 

Ox li. S7cSf&icj;0|^*?fiS^, St^^ttfiBtjB 
4 + oB8^fcffljc«tt*Jik«^3 < . Ties ; 

2Ce02 « Ce 2 0 3 +l/20z 

©js^pj^tcjiff-r-s. an^. bf^j&j y » 

«t±fB©Sl&«*icittfb-C#H»*(cmS*#ti^ 

T5*5, atKy-^wjtcast^Kjttforafflawi© 

j§W«BBR«:W8ffS. C©J:MCLT. ^H»*©^ 

»ffc*SaR*SC»«N Ox *^«fc < ^*-c* S^Mtb© 

[00361 H12B. -feyr (CeOz ) ^JJOLTI,* 
JSt^Ala 0s ?»JR (a) i. -fe'JT?:SS»aLfcJS^©A1 

2 o a mm cb) it-e-n-tnai^BSt-rsjftMKcoi* 
"c. -en-en©^bjig©^^-xA?:SiB^-r^fe©-c 

«, p^^ttjo^^rs^b-r^citcto. r-r 

fb2-t*^Wn(i^£6^«/^cis?>{Cjt)!j$A5St>o — CeO 
CeOj Ce02 - « +x/2Ch 

«:<fco-Ct£tt^b§*aTT-r £KJ£U ccfe 
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(Cea - „ B. mitLX7c<Dce& . i 

tc ceoj. i-rrB. a^«-r-s/ci?)«c. (tt^ai^ti 

£©t:-&5, L^4>. C©t§£<DCeOz B, MSS Cft£ 
IS) £*!ft-fS£<t{Ccfc»}OSC (BfcSffSHIte) 

A-^-es. ii^©«. mm m&m b. st*/**© 

»**?SttflX. g^jttffcocea ^ra©K^ferStt 
[ 0 0 3 7 J gJt. 013,01 4B. 
Oa /S+1*A1 2 o s mm (fS3B0<l) . Pt/$M*A1 2 Os 

(tb^CT)fc J:0'Pt/Al 2 0 3 (3 * •? is a 3 - h ) Mi 

©?S£#14teWbTf|fSb?dg**^T&©T-&£. C 

ommt. -r-f cfS) wtLfcf-f — tourer 

U-h"7^;l/$ (DPF, ^S=150nm)?r*^p£t 1 «:JR 

&lx noorpm , 3.9 mof ■< 

-ir';i/x>y>?:gil. -£©81 (3so"C) *m.y * 

irm©{ig-C©{SJS)©*£g (013) . fc<fc $fc&) 

iis cJb«fiftATi«iai«iaiAtoJt. 014) zm 20 

^3-h7ASt) B0 2 ft'&mtft-iX 50sec-70 

0 ■C"Chr-*«tt*jB[jt. Zhxmm (-fe'Jr^b) 

"C"b0 2 WaiC^oT, 80sec-800 "Cftf- ^i&K 
=&jfflA-5.^. ^fMlflflTB 45sec-900 •C£t,^SO» 

* 5 ]*<, iS^Si^^OTl^SCi*)^^^ c©C 
£B*7c. 01 4©H± (jftft) &&<DM£ LXi>W& 

icmtix^z. ttc. 01 5«. B£^-e-<Dfc©£jtt$ 

Lfcfe©-C*4*». (-fe'JT^WMSS) ©flMl 30 

[00 38] fcfc, ±fB*±3HBl{t!WCCot»-Ctt. ±i$ 
Ufcfl|H:*£*i»«{fc<» (CeD. )©ffi(C. «jttt\ *± 

£#*.£> *T.&. 

[0039] is>vzz =. *j j* t (om-smimmm* t & 

C«fc#»*0<. «fc*)W*{><B2~20nmO^C*S3&S» 
ffl-C&S. *©HStt. frT&Pl nm*S&©&£-&fM& 
ttSfJg±B3tt-C*£. — S&^-gJtoOnnaBltfcSi. 

[0 0 4 0 ] T^S^-»Jg©«)§CCOI,Jr ; 05 B, & 
SiC tt-fifeatcrA 5 ^SJRfcttHOfcfif* (##S93) 50 
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©S^SW8H&¥K (X10K)> (X30K)i. fe-iUgMBK: 
TJUSf ©^*i^-CC«SL/cffl(*(S£3^fB) 

steals (xiok). (><30K)££jtsSL> *:&©-?<&£ 

tt) ©7A.*^iU, *fc*>fc@3(0 JCTjrTJ: 

[0041] &mw<Dfimictei,>x3tit>*>nxi,>z>i)i>i}> 

ST ju a *»«©«£. BP^, SSiC ^E©S«4^©aS 

«mrr 4 c i k £ o r«j«$ tifcr* 5 ^-sim©m b ^ 

^Ijtfi. r'-Ai 2 03 . 5-ai 2 o 3 . 0-ai 2 o 3 ayp 

u < t 1 o*^sn, r ju 5 i-mmzmi%-rz>'mm 

?^a^7^5^©iaS«. 2~50rm-C*«5. g3^20~ 
300nm "C^rfi/iSS©^ 5 ~50©ffJtt^WT-S 4>©~C 
S)-5.. fl/t, C©«fc^ft«tit*^«CS*Jg©J»*«0. 

5 /xmJWTT\ TJbS ^SW©rJb5 ^-©tb^S^B, 
50- 300m 2 /q T'A^CiJtiSWS Ll^ CC-Cf^r^ 

T;U5^-©SiC ft+mMfr%<Dmm%ll2:X<D&m<D¥-&) 
X$>Z>. Ajfc, TJV5^-©i£S»5~20 nm ifi£ OSS 
O < . :£S/i!S©J±«l0~30#J; 0 

[0042] ±M'mmmmKT)i s ^wia©#tt*± 
ib© j; ^ icfm-r -siisb, 44BN9@BKrju 5 ^-©* 

3 «20nm<fc 5M^l> i*ijsaih*fflfll**«-r SCi 

jWtrS**»b<fc»3. 300 nmiD fcA^^i^^ 

tc4>^< te&iflhx&z,. &tc, mmc-mxix, ctx 

6 2 nmi ») c > t n^m tt £<Drma> A# 3 £ IBWW 

Ti'S^, Mibtii^5< %«5. — ^ SOnmJ: 
0A^< ^4iM*bl^^3©J:b^Em©5S^ilL' 

iE/c. ^S/itSCtbicot^rB. 
C©tb^ 5 <fc 0 /JnS (,» i^S^cibSffifa^Jtffi-r Z>Ct 
a*BK. 50cfcOAt<^.5<t^W(cfe5< 

[0043] $.tc, T)v%i-mm<Dtmmmtrc^>^x, 

±i2©i^K|ES-r-5ffiS«. 50m 2 /q«fc0^3l»<t^ 

IWHSSetKT a 3 ^-©-» 5? i) is trjfimMcmtstctbM 
^ttswe*. i£«®a#30cm 2 /piOAf 

fC*>5<tt4. JJtti. «F£ Ot»Jt«ffi8l«5O-20O m 2 / 

[0044] ^tC. ±!B©J:-5^-te^ 3 ^fflfttCfct,* 

0.1 ~15mass%*W£ L^K C©Ifi«, 0.1 mass%«fc 
•) /h S I, > £ WMttfSj ±^*VJn § < , — 3fri5mass% <fc •) 

hX&h. <t«3SfSL<B 1 -4inass%-C*S. 
[0045]^(C, C©t7 5 7*fflWC*5l-»-C, C© 
tHf*as. «it«*7LKK<bWC»* (Sic ) ©j©^. tn> 
*©^WSBO.Ol~10mass%£-r-5C£^iffSL/t^ C 
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U^©SWfi#10mass%J:9^t>£. ^ r. 2; A ? -< JU £ 

m-ianass%£-f6C£;W£U<. i 9 I, < «0. 
01~5 mass%. 3 6SC$? $ L < (i0.0l~2 mass%V$> 
5. 

[0046] ±iecDsic e^os * ©J|M#T 5 -fp£ 

3>£Pt, Rh. Pd, Ce, Cu. V,Fe, Au, Aq ^i'^Jiff? 
h : Incipient) tts.->fd8i&X. rSttfiS^©ffi*ffl?L^ 

■nm-chh. bps. ffli*«ffltct»u!7 h-*>aite*ffl 

[ 0 0 4 7 ] fc*>\ MfStStt^^-i LTWffl^±IB*# 
JKiiifcJN*. Pt/Rh^, Pt/Rh/Pdffc& £'©^tc^ , Htc 

ctstft*. imm, $nmm) ^&<. ^-^^tfe 

/jN$L>©T?W^ttltM*i£. 
[0 048] 3tfC. *^(C^*^Jttj«aft©^jS^ 

Tfia»«o«K:. a&**B&iS*gac£«:j:!j. Mia 

4 7 A- S *©/J\«tti**tti: 3 -tf-fc J: 5 &ffi*flKS*m-r 
£7JU$^jSBI (Jl&jR) KlKftStt. *«,»-C. ^©7 

£{b (Sft) <* 3, «T«C£IS ((I) 
©ffJfiS. (2) tStfefi^-©*!^) Ko»,>ri¥L<ltt9i-r 
S. 

[0 049 ] (l) frn>»t^W-te7 5 ^JH*^©7Jl/5 

i-wm<Di&m 50 
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a. "mimjim 

C©Ig!i. SiC ^©Wt^SSW-fe^ 5 v Zft^&KD 
S*rJ§&-T"<< . 800 ~1600°C(C 5 —100 mfflfili&.LX 

Hfbir^s-c&s. iie-b^s >*&^© 

mmic+fttemim&ihtii*. c<DT.w<t^*^mx' 
$>z>. sKmmmtt o.s masses 
©siOz £^A/r-t>-5>„ tti£>«. sic ©«a-e>&wcc 

£<EUc, »l&t4£[6Lt;* . siCfe Zlffla 

-f£;gl!*&*<3. C©*§^. SHb#HStT'800 ~1600'C 
•C5~l00B$pa. fl^«Ci^i$t / U„ ChB. 80 
o'C*?i/ct, HftSi&Wiec: 9il< . -*i6O0°C5rM 

<*>?>^5. ^^»1000~1500'C. 5~20hrT'£> 

^tv,*. t ©*#-?& nti, si£t*if&-rs©fc-H> 

ftSiCfe ^rSStCff^-r^C: i*ST-#. #>0. ^^JU^ 
©m?L$, M?LS5r?fet'^t?-t*^Ci©r-. 

[0050] b . *g$^ax?i 

IC^ti^ti. 7^5->?Ai#±a7c*i?r^WTS^ 
'^Ai ©zg-^*M?g ft <t*£fBl >r *y ;u- >f)\,mc J: t) 

[ 0 0 5 i ] ±iaa^*««© 5 7 a 5 a$w 

i^liUTa. Al(N0s )a . AlCla . AlOCl . AlPO* . Al 
2 (S0 4 )= , A1 2 Os , A1(0H) 3 . Alft H ftRil* Ibtl 
tZfr-CbfttC, A1(NO s ) 3 -^AlCl, «. 7^3- 

;k *&i'©«§«tcsifjsu^-r< ai^c»©-csTja-c* 

^17-feWth^-h, ^JlA/^4<+^b- 

i,,, ^^»liUr«Al(OCH 3 ) 3 . A1(0C 2 H 3 ) 3 , A1(i 

so-0C 3 H 7 ) s 

[0 05 2 ] — 73, ±tag^-7K?g?g©^ -te 'J >>A^ 
W^b^©^(COt,^-C«. Ce(NOs ) 3 , CeO a , Ce 2 
(S0 4 ) 3 , CeOa , Ce(0H) 3 , Ce 2 (C0 3 ) 3 fti^ffll^ 

[0 05 3] ±ie?g^^f«©^i 1TB, 7k. 7^3 

JU. x^U>*+^>K, h Ui$y-Jl/7 5 >. *->u 
>ft t75> 6±fe©^lgfb^©SP?:^au^) r cf < i 

»j®<tL-r«. mm. mm. mm. mm. vvwv&m*. 

ZttbObZ, 7^5^jg^©iH^tt ; Srr&)±S 
^-5/c«!)«:, #±«^b!E?©ffeCC. Li, K. Ca, Sr. B 
a, La, Pr, Nd, Si, ZrW^fe.fcO^b^^. UJfSl 
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[0054] *»mcc*jc»t. »* L^mit^mtom 

iltJt Al (NQa ) 3 ^SiCfCeCNOb ) 3 «T*frfSCi^ 

;Jv i. 3^*>^*-;u*«nt'i-s. ©a 

fiST^cDT-M* • :£J5i • ll^fi^&tt«&IRKfba io 

[0 0 5 5 ] #>ft>&A1(N0 a ) 3 (DStt, 10— 50mass%T' 
*£C<h#S*Ul>o l0mass%*?S«cfc«JKOr£tt*fi 

C4OT«f, 5CtaassKJ:0^l»4*j|»«C«|R 
SA^< yjWfcO^T< J&S^6*C&So *fc, Ce(N0 
3 ) a ©fittl^30mass%T?*SCi*s*f* LC*. 

inBssx*»«i-rrwfc*«Jir*c43&«r 

#r. 30mass%<fc«3^l^«ES5»CeQa (DfilSS^gC 20 
&*>6"C&£ a — A1(N0 3 ) 3 <LCe(N0 3 ) 3 cbOffi^ 
10 : 2iTSCt3Wff*Lli. -£<Da*fcfc, Al 
(N0 3 ) s S'J^mcilCj;^ BtiS&OCeQi 

[0 0 5 6 ] iEAIlik^OftjWIfiKtfW-S-* i * 
<DSS«, 50-130 WgJl0 o 50T;*S§ft:4ig»JD 

MRftASfiC^6rft0 % — #130 "CJ:0m^SlS*« 
coifttt, mriajBHF^rii^ofAK^Sbr^S 30 

[0 0 5 7] ±iB©-fe 'J * A*W£IJMb^«1 (A1(N0 3 ) 
tfHC, S^l/nj^AffiiOT, 0J;U*ZrO(NO a ) 2 -^ZrO 

tffi0* LC\, 

[0058] *awcc*jt^ra»ttc ±tsoj: 40 

feBSttBtt <?-f^£) *AftTil5IB£JB{b^^S«:iiS 

CK*Ttt*-fe^ ^ v *&^©*ffiCC±K£«fb^»©iS 50 
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»* £A,-<A,£c < tT^ige-l±^ C 43WT-* S. 
[0 059] c . m&XM 
COISW, NOz &£0fV^a«KJH&U 

^^i^^TS^lT^ot, 120 -170°CX2hr 

(r^ana^3KRLii<. — #170 -c<to«>iBc^y 

JKb0ft:BW3W^— cc?t5. 
[0 060] d . (S^^XS 

^^»JB^ff5^TS/c«?)©iS«^©^S'C^«3, 300 - 

500 -coumcimtzttfimtHtK mt&<om& 
moo o c£ office 4«a*»»*»*Lji< . -*5oo 

[006 1 ] e. *fck«Hixa 

5B»^b«J#WT^5^«, /Mfflttt tfftttfrf) <hfco 
fflK»T-5 4*Ccft«Cctb«BH«*s»^T4. L^L. 

Ste^MflWSn, ^-nt(±CD«$£^ittfi±T^S^J:b^ 

[0062] ±ia»7K«iaioss« 50—100 'c^a* u 

r^^»o — 100 *CJ:0fl^47k^jfeU Xg^rS 

b^^l^c^ j&a^Bcc-oc^r tt 1 nmikim. 
^UK i«pfflj:o^i»<5:7' : e^7T^7;U5^©7KfP 

[0063] d . ^mj&jim 

c<DXm-ci*. 7Kfoccj:or^D/c-^^^^ h&mAZ 
&X7)\'Zi-1&iL£?Ztcito<D&mZi = r5o iff * 

«E)5S(Dia«»500 -1000'C-C. 5 -20hr<D^S^:^f 5o 



I 
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C©igg#500 "C£*)tet,>t1&M,<tt>m£t£l>iPh-Cih 

*), — ljooo'cto feigc^i. ffimamn b-r^-c. 

[0 0 64 ] (2) rS14)?£#©*§J# 

a. ^raum 

SiCir^ 5 -j 5 fflft (7 ^ CD^ffitC. 03(c) (C 

we£ mnm^ ^©TJUs:r?¥M©K]£rf*a 

Ij{CttUKPt&£©ft1^#£flf$T£. C©ig^. fg 
t^S»<DfiSltt, Ptl££^i?*^£ll{*©B&*:eft: 10 

tZ*>£5t l CLT&5£t*>. WU*. SiC-fe^ 5 

£22.46 mass%<L C©f§ffc©gM#illO g, 

0.163 1 £W3"S4>©T?4>*Ui, C©J§<*tt24.7 q/lCD 

*^©*-r^ 0 ccf, Pt©tH^Hib-r«, WUf 

hai?T>5>e^^M ( [Pt(NH 3 ) 2 (NO* ) 
2 ] HN0 3 . Ptflgg 4.53 mass%) Sr^flrT-S,, f?r^© 
S 1.7g/l <DPt&m&2H&tc#)iaZ, f!f*tCl.7(q/l) 
* 0.163(1) = 0.272 p ©Pt£fflJ$m{J&l^<£>T\ 20 
*tCj:0^-hayT>5>e#mM®?g (PttHK 4.5 

(Ptjftg 4.53 mass%) /^S*©ftSib*X 
(%) «. X = 0.272(PtJlq)/24.7 (^7kfiq)/4 . 53 
(Ptfc§lKmass%) Tttfit^tl. 24.8ftiass%<i 
[0 06 5] b . «S«HI 

±ia© «fc ^ cc ltis o/cBHea«z>y- f o y r > s > 
SITU siCfitt^lR^r^s^ffl^BBilitcpt*^- 30 

[oo66] c . mmjim 

7ki8fflDmTififet>-}tcinftU> 110 'C. 2B3f E gfIjK© 

StS. 3Ct>T?> N 2 SSfflfiWr?. ?ft500 °C- lffig 

fife© 1 r>a>mmz. ^t/^-^wmmc^Kic 

@WGLfcf-(— bOW'ifY + a U-F7 ^Jl/$AS* 

a. c©7 r -Y--b'Ju^"r-< +a u- vv ever. 
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mic r D P F J iBSIB-T-5) -etigtrc-tjv-cr- 

oLU-h (?$Btat#Bm: PM) ^jgjaH <-te;H|i02) 

s^sciKcfci). SFm^'xtf©^b*s> -m<m 

. <DM7Z<t>°jm-C&Z<, &*>\ C©DPF4 J «Cff*$n 
SB&EPMtt. *iSi«5:4>K±iaDPF©II^a^©Jf 

T -5. iftS 5 „ il^©^ •/ - MAW i57. $ n & 

PM©£^T<fe5-rt ossgg) ©M«E*sBgm$nsia 

g«^550 -630 °cr-&^ 0 c©.* MftKt£1£j$&&D 

PFccffljf-rsi. ^©r-ro^s^^x^fci). 

g.* 30O~4O0 *CiAifg{CffiT5l+'SCi*sr**. Si 
T©fTffl£ &fI&-?T. SSyj!)$©i«^DPF->XxA 
[0 06 8] HJhaWWcJ:^. ^W(C^*^MJ« 

a. r -f -^miJ^mwummt Lr<D®m 

<D SPM**X?fffc®fig • • ■ THC. CO^fh 

B. ftBKW*?^— V>W?4 f»l — h7^^il 
r©^ 

® spsn^iWbHiiB- • • rr©jss«aK. thc. 
coift 

[0069] 

immmi mmmi 

(*&m$mm 1 - 1 . 1 - 2 . tki5w 1 ) *. 

&}\,MQ>ffiXsX.mtt£fi&C*SW -<+al/-F7^ 

ju^ (DFP) {i:g!^(^^^•rSHbK^^f-^?c ! , c©l*» 
{C<fc-,-Cfe7 ^ JU£©EE2l*ife#1±. W^itt. gfetfWtt 

&C06. 117*5^^0 8 JCtkL/c. 
[0 07 0] 
[*1] 
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3 14 7 6 4 







m&m2 


itgtf! 1 


— ii ix&fc 


SiC 


Sic :7*;u* 


Sic 














1100-C 20Kr 




SiO.S 
( Si S) 


0.2 % 
(0.11 %) 


3 % 
(1.0 %) 


0.2 % 
(0. 11 %) 


Al.O, £ 


3.2 % 


3.0 % 


3.1 % 


mi- 
te 


mm 


10 nm 


6 n m 






ISO nm 


120 nm 






15 


20 




CeO* (Yt%) 


30 % 


30 % 






m 6 




07, 08 




70Ks/cm' -C 




lOKs/cn'T? 



[0 07 1 ] a. 5tC, 4 U- 

t- : fm) *i»aiT*irrtt*ifi?^6« 20 



30 



d-^^n-hTJl-S ^-i^— Jg©*§£. [la>2 0 %&c± 
[0 07 2] HS6W2 

CDPF) (C, SM^iltfi^ (Pt) £-127 5 

^©M^^/c, H8, 09, SlOKl^L 

mm (8q/D ^wir-s &©-?&*). #*w«. ffl*^® 

[0 07 3] 
[*2] 
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21 22 















SiC -D P F 


SiC -DP F 


tin T\ D C 


sit — Urr 


Al,0, h 




365 


*> ■ 






8 g/l 


B g/l 




8 g/l 


CeG, a 


2 g/l 


1 g/l (CeO.) 
1 g/l (ZrO.) 


ttL 




Pt s 


1.7 g/l 


1.7 g/i 




1.7 g/l 


BE* 

eft 


PB 0 g/l (LOa/sec) 


1 


I 


I 


1.45 


PM a b/1 ( 3a/sec) 


1 


1 


1 


1.45 




a 9 






420 "C 


420 


>480 -C 


440 *C 




9.2 KPa 


9.2 KPa 




11 KPb 






420 TJ 


420 -C 




>4S0 "C 




9.2 KPa 


9.2 KPa 






TEC, COfefc* 


01 1 



[0074]® JE^)«^if#14 ; H8{CiSTJ:^(C, * 

s jlifiWI{iffl^F)S4 6 fc&u##{?J©t§£- £ atafH gee 

[0 075]© ifflttt: H9Ca),(b) (cijVfJ:^ 
;U 5 ^SJS©J:b*ffiS©«^i . 900 -CKftn^iLfci # 

©¥®sffi©ft*£*tbt&-f s £ . #2£Bj§ccis^-r sns& 

0J©S&*Wraf "C* -SCt -So 
[0 076 ]® TTjBBWBtt : MttO-r-S-ftaMftS it 

£»&©«* 5 ftKITC**. BP*. WWKBfcf-f— b* 

F) *»AIMU C©tt«-CM<E*H>&rS. "TS 
£, aR«PIHiit>(CDPFKB-rr3Mf«snSft:«> 
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